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Introduction
Squamous cell carcinoma (SCC) is the second most common type of skin cancer and is increasing in frequency every year [1, 2] . Since we have no fully effective treatment for advanced SCC, it is important to provide a definitive diagnosis and appropriate therapeutic intervention at an early stage. Ultraviolet radiation exposure, fair skin and an immunosuppressed condition are well-known risk factors for the development of SCC [2] . In recent years, increasing evidence has suggested that human papillomaviruses (HPVs) are linked to a large subset of numerous malignant tumors, including cutaneous SCC [3] [4] [5] . Here, we present two cases of HPV-related SCC arising in immunosuppressed patients. In these cases, the association of HPV was suspected histopathologically.
Case Presentation

Case 1
A 43-year-old Japanese female presented with a 1-year history of a rapidly growing mass on the head. Multiple sites of keratotic erythema were noted around this mass ( fig. 1a ). She had been receiving immunosuppressant treatment with tacrolimus (1 mg/day) for 6 years because she had undergone a kidney transplant due to renal failure secondary to idiopathic nephrotic syndrome. After obtaining a diagnosis of SCC with multiple actinic keratoses (AKs) by skin biopsy, we resected the tumor together with the surrounding AKs because keratinocytes of an AK lesion showed cytoplasmic vacuolization, suggesting HPV involvement ( fig. 1b) . Histopathological examination of the resected specimen revealed the proliferation of atypical keratinocytes with hyperkeratosis, parakeratosis and papillomatosis, which indicated SCC arising in AK. PCR analysis of the paraffin-embedded sample confirmed the presence of HPV 14.
Case 2
An 82-year-old Japanese female presented with disseminated keratotic papules and erythema on the face, forearms and hands ( fig. 2a) . The lesions were restricted to the sunexposed areas and had been rapidly growing. The patient had been suffering from adult Tcell leukemia and had undergone immunosuppressant treatment with prednisolone at 7.5 mg/day for about 10 years. She had no family history of epidermodysplasia verruciformis. We excised as many of these lesions as possible. Histopathological examination of a facial lesion showed the findings of SCC with AK. Because mild cytoplasmic vacuolization was observed in the adjacent epidermal cells ( fig. 2b) , we performed PCR analysis and detected HPV 23 and HPV 38.
Discussion
The long-term use of immunosuppressive agents is one of the risk factors for the development of SCC [6] . The immunosuppressive doses of our cases were tacrolimus 1 mg/day in case 1 and prednisolone 7.5 mg/day in case 2; the intensity of immunosuppression was rela-tively low compared to the standard maintenance dose of post organ transplantation or the common dose of prednisolone [7] . Besides these carcinoma-predisposing conditions, it is of interest that HPVs were detected in our cases. HPVs are a family of small double-stranded DNA viruses that have tropism for the mucosa of the genital and upper respiratory tracts and for the skin. Approximately 150 HPV types have been discovered so far, and they are classified into several genera based on their DNA sequences. The presence of HPV E6 and E7 oncoproteins in the epidermis is essential for the development of cervical cancer [4] , Bowen's disease [8] and ultraviolet radiation-induced skin cancers in the mouse model [9] . The role of HPV in the induction and maintenance of mucosal SCC is well recognized, but its role in cutaneous SCC remains to be elucidated. Recent studies have focused on viral activity in addition to DNA presence, and HPV is thought potentially to play a role in the induction of cutaneous SCC by acting as a cocarcinogen [5] . Additionally, HPV induces epithelialmesenchymal transition-like processes, possibly contributing to tumor progression and metastasis [10] . In our cases, we suspected the association between SCC/AK and HPV infection histopathologically, and succeeded in proving the presence of HPV by PCR analysis (HPV 14 in case 1 and HPV 23 and 38 in case 2). All of these detected HPVs belong to genus beta, a group associated with a high risk of carcinogenicity. Although the progression rate of AK to SCC is not so high (estimated at 0.6% per year [11] ), our cases showed rapid progression. It is unclear whether HPV actually induced SCC in our cases, but we think that skin with chronic HPV infection has a greater risk of tumor progression than normal skin. SCC and AK are common diseases; in daily practice, dermatologists examine many patients with immunosuppression of various causes. We should apply increased oncological vigilance to these patients to prevent an aggressive course of SCC/AK.
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